Introduction
The word autism is derived from two Greek words: "autos" which means "self", and "ismos" which means a state of being. Autism Spectrum Disorders (ASDs) are a group of disorders with common lacks in three specific areas: Communication, social interaction and imaginative thought of play. The term "spectrum" discloses the fact that two ASD affected individuals do not behave the same [1] . The Centers for Disease Control and Prevention, 2011 (CDC) defines persons with Autism Spectrum Disorder (ASD) as those who demonstrate "impairments in social, communicative and behavior development, that typically are present before the age of three years and are often accompanied by abnormalities in cognitive functioning, learning, attention and sensory processing" [2] . The oral health needs of children with ASD neglected by the parents, because they may face other major problems in upbringing a child with special health needs.
Several studies based on parental reports expressed problems in obtaining dental care for their children with special health care needs (CHSN). Dental treatment need is identified as the greatest neglected health need of persons with developmental disabilities [3] . Unmet dental needs can be subdivided into inability to access care and potentially inappropriate care [4] . This may be due to various barriers that hinder the parent or the child to avail quality dental treatment. Unresponsiveness to demonstrations and inability to set personal contacts with the dental personnel may hinder professional oral health treatment. Also, the inability to communicate and share information using spoken language, actions and eye contact may hinder professional oral health treatments 5 . The child may not be able to express their needs and the parents may be unaware or neglect their dental treatment needs.
A better comprehension of the utilization of dental care of this population and the hurdles that prevent access to dental services is important to identify the opportunities for improving the oral health of children with ASD. Furthermore, health care professionals can work to minimize the difficulties encountered by the families of children with ASD by determining the hurdles faced by them and assimilating effectual management approaches 6 .The primary aim of this study was to evaluate and describe the unmet dental needs and the associated barriers that limit the access to oral health care among children with ASD utilizing a questionnaire based survey.
II. Procedure
Following ethical clearance from ethical committee, A.J. Institute of Medical Sciences, Mangalore, Karnataka, a cross sectional questionnaire based study was conducted to evaluate the barriers to dental care in children with ASD. Thirty one parents/ care takers of children with ASD were recruited in the study group and 31 parents/ care takers of healthy, neurotypical children were recruited in the control group respectively. The inclusion criteria were:  Parents/care takers with children diagnosed with ASD.  After obtaining informed consent  Age between 3 and 12 years  Children attending schools in Mangalore city The exclusion criteria were:  Patients with any other medical diagnosis in combination with ASD.
The healthy controls who met the above mentioned criteria were chosen from a normal school to have matched age and sex. All controls were medically fit and healthy.
This questionnaire consisted mostly of closed-ended questions for parents/ caretakers, regarding individual barriers to dental care encountered by their children. The questionnaires were distributed to the parents/ caretakers of the study group and control group through the principals of the schools in Mangalore city. For those who had been to a dentist, dental visit related questions were asked with regard to the child's last dental visit and the main problems faced during their dental visit.
The questionnaire consisted of questions which would examine the association of having unmet dental needs as perceived by parents of children with ASD and also for those children who have been to a dental clinic to which they were to answer with yes or no. The questionnaire distributed in given in Figure 1 .
The survey data were analyzed using SPSS software, version 17.0 for Windows. Statistical significance was set at p˂0.001. It was calculated that the study needed 31 case patients and 31 control patients (power 90% and confidence level 95%). Chi square test was used for inter group comparison. The questionnaire was validated and the reliability of the questionnaire was analyzed to be 0.847 using Cronbach's Alpha test.
III. Results
Respondents reported that 80.6 percent of ASD children had never visited a dentist or had not visited one within the past year (Table 1) . This is useful information, as frequency of visits to a health care provider has been used in national surveys as an indicator of unmet dental health needs. The American Academy of Paediatric Dentistry recommends routine care at intervals no longer than 1 year, which means that a significant number of ASD children in Mangalore city have unmet dental needs [7] .Neurotypical children visiting the dentist were found to be higher (64.5%) as compared to children with ASD (19.4%) and this association was very highly significant in this study (p<0.001).
The barriers faced by children/ parents of children with ASD are recorded in the Table 2 . Majority of the parents/caretakers in both the study group and control group (80.6% and 71% respectively) were not aware of their child's dental needs. However this was not statistically significant (p˃0.001) Parents/ caretakers in the study group cited the child's difficulty to communicate (74.2%) as the major reason for failing to access dental care for children with ASD and this association was found to be statistically significant (p=0.039). Speech was the sole method of communication used in the control group. Behavioral issues were cited as an important barrier in providing dental care among autistic children (61.3%) as compared to neurotypical children (3.2%). This association was found to be statistically very significant (p=0.00) Transport to the dentist proved more difficult for 22.6%of the respondents whose children had a diagnosis of ASD. No one in the control group considered transport as a barrier. Reasons cited were difficulty in transporting child with ASD in public means of commutation. However this association was not statistically significant (p=0.005) DOI: 10.9790/0853-150905100105 www.iosrjournals.org 102 | Page Lengthy waiting hours in the clinic for more than 30 minutes proved to be a barrier amongst 29% of the respondents in the study group. This was statistically very significant (p=0.001) Financial disincentives were cited to be a barrier for children with ASD as compared to neurotypical children (16.1 %versus 0%) in our study. However this was not statistically significant (p=0.02) Difficulty in getting appointment was cited as a barrier for 19.4% of children with ASD. However this was cited as a barrier by none amongst neurotypical children. The values were highly significant (p=0.10). Dentist's lack of knowledge and training was cited as a barrier to dental care by 12.9 % of parents of children with ASD. This value was highly significant (p=0.000). However, none of the respondents in the control group indicated that transport, financial burden, dentist's skill or child's communication were barriers for their child to access dental services. All these barriers were cited only by parents with autistic children.
Of those children who have attended to dental healthcare services, difficulty in accessing the dental service was found to be higher in parents with autistic children. This value was however not significant (p=0.718) Transport to the dentist proved to be more difficult for those respondents whose children had a diagnosis of ASD (6.5%). This study revealed no significant difference between the two groups (p=0.554). 83.9% of the respondents with ASD affected children reported difficulty at the reception area when compared to normal children (35.5%) and this association was statistically very highly significant (p=0.00).12.9% reported difficulty at the waiting area. However, both the study group and control group indicated that management of the child was difficult while in the reception area (16.1%). However, no statistically significant difference in the 2 groups was found (p=0.490) 87.1% of the study group reported of the dentist's incapability to manage and treat the child.83.9% of the parents/caretakers cited dentist's incapability to manage child's anxiety prior to treatment. This was statistically very highly significant (p=0.000).
19.4% of the study group respondents expressed the child's negative behavior as a barrier to perform the dental treatment. This was not statistically significant (p=0.740). 19.4% of normal children showed anxiety or fear before coming to the clinic which was not statistically significant (p=0.279). Majority of the children in both the groups did not show aggression to sit on the chair. This association was not statistically significant (p=0.740) The dentist was incapable of managing and treating child with ASD (87.1%) as compared to neurotypical child (16.1%) and this association was highly significant (p=0.000) Majority of the autistic children were not on recall protocol as compared to normal children and this association was highly significant (p=0.000) ( Table 3) .
IV. Discussion
Amongst the unmet healthcare of children with special health care needs, oral health care and dental treatment ranks the most profound [3, 8] . Marshall et al reported that up to 25% of parents experience difficulty in accessing dental care for a child with ASD [9] . This research has examined the barriers to dental care for children with ASD. In the current study, 80.5% of the children had unmet dental needs, of which the most frequently reported barrier was lack of communication (74.2%) and behavioral problems (61.3%). Parents/ caretakers in our study cited the child's difficulty to communicate as the major reason for failing to access dental care for children with ASD.
Limitations attributed to difficult or unmanageable behaviors hindered children from getting dental care when needed in addition to the commonly reported barriers [6, 10] . This study reported that the frequency of negative behaviour in 61.3% of the patients with ASD raising concerns about their ability to access dental care. This was in close relation to findings by Lai et al, who reported frequency of behavioral disturbances in 60% of these patients [11] . Brickhouse et al reported that children with ASD who exhibit behavioral problems are less likely to have regular periodic dental care and subsequently have longer gaps between dental appointments [6] . The literature has reported that dentists experience considerable barriers to providing quality dental care to children with special health care needs. It has been suggested that dental practitioners are unwilling or unable to provide this necessary care due to financial or training constraints. This literature cites lack of dentist's knowledge and training (12.9%) as a barrier to dental care which is in agreement with studies in the dental literature. Casamassimo reported that as low as 10% of the practitioners treated children with special needs on a regular basis. A cause of major concern is the fact that dental professionals lack the confidence to accept and treat children with special health care needs. This may be due to lack of training or exposure to children with disabilities during their formal education. Inclusion of formal training in dental curriculum to manage such children and continuing education courses that address the treatment of disabled patients, would improve dental students' competence in working with special needs children [12] . Parents/carers whose children did not access dental care described the problems associated with finding a dentist with the specialised skills involved in treating a child with ASD [4, 13, 14] . It is characteristic that more than 60% of the general dentists were not willing to give dental care to patients with special needs and mental retardation [15] .According to Brickhouse, 15% of ASD children have never been to a dentist and 19% were [6] . Our study reported 12.9% parents/ caretakers reported lengthy waiting time as a barrier to access dental care. This may be due to the fact that there are a lot of trigger factors for negative behavior among children with ASD such as head touching, strange smell or taste, enclosed spaces, bright light, loud noise as they have abnormally enhanced perception of auditory stimuli. Barry et al reported 64.3% respondents expressed a difficulty in waiting in the waiting room [4] .Lai et al reported that 13.8 % of patients with ASD experienced difficulties while waiting for dental treatment [11] . Barry et al cited negative behavior (89.3%) as a reason for failing access to dental care for children with ASD [4] . Review of current research also suggests evidence of behavioral issues as a barrier to dental care (61.3%). Lai et al also suggested that out of the 12% children with ASD who had unmet dental needs 60% in this group cited lack of cooperation by the child as a barrier to accessing dental care.
22.6% of the parents/caretakers of the study group reported transport as a barrier. Lai et al reported that 10% of the parents/ caretakers of children with ASD indicated that transport to dental surgery was a barrier to dental care 11 . This was however in contrast to the findings by Brickhouse et al, who reported that transportation to the dental clinic was not a potential barrier to dental care for this group [6] . This difference might be due to the difference in their socioeconomic status.
While evaluating perceived barriers, parents cited lack of dentist's knowledge and training (12.9%) as a barrier to medical care which is in agreement with studies in the dental literature [4, 6] . 25% of children with ASD had been refused dental treatment according to Brickhouse et al [6] . These problems could be ameliorated through improved training opportunities for dentists. b It was unexpected that parents/ caretakers of both the groups (16.1%) reported that the child's behavior becomes unmanageable while waiting.
Waiting in the reception area was reported to be a barrier amongst 12.9% of children with ASD. This maybe in relation to them not taking prior appointment (0%) to attending the dental clinic in order to avoid waiting which would lead to potential behavioral issues in the children.
V. Conclusion
The strategies to minimize unmet dental needs should focus on increasing patient cooperation in the dental office, perhaps by utilizing an interdisciplinary team approach as part of the dental health care plan for children with ASD. Future research should examine the specific aspects of dental care by exploring how best to provide a specific dental procedure with a particular child with ASD at a specific developmental epoch along with the associated ASD-related training needs for all health providers. 
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